INTRODUCTION
============

Although the standard of treatment for schizophrenia is antipsychotic monotherapy,[@B1]-[@B3] overall psychotropic polypharmacy including antipsychotic polypharmacy is increasingly practiced by clinicians in the treatment of schizophrenia.[@B4] There are many studies conducted in very different clinical settings, which show that antipsychotic polypharmacy is used in 4.1% to 57.7% of patients diagnosed with schizophrenia.[@B5],[@B6] In the treatment of schizophrenia, many Western countries have published studies about prescription patterns of psychotropic agents.[@B7],[@B8] However, there are very few studies that assess the prescription patterns of psychotropic drugs for patients with schizophrenia in East Asia including Korea. Because the prescription patterns are affected by a number of factors, including the health-care system, medical traditions, consumers\' choices, and the overall socio-cultural background of the respective countries,[@B9] the studies about the prescription patterns of psychotropic drugs in Korea are needed.

According to the Korean Medication Algorithm Project (KMAP) for schizophrenia,[@B10] antipsychotic polypharmacy is recommended for patients who have not responded to treatment with clozapine. However, the feasibility test of Korean Medication Algorithm for treatment of schizophrenic patients showed that the algorithm must be applied differently in the clinical situation.[@B11] In the clinical situation, it became necessary to advance a stage, and there was a trend that the combination treatment stage (6^th^ stage) and the clozapine treatment stage (5^th^ stage) were preferred over the 3^rd^ and 4^th^ stages (typical antipsychotics and atypical antipsychotics treatment stages).[@B11] There are many studies which demonstrate that antipsychotic polypharmacy is increasing in clinical practice,[@B12]-[@B16] and several studies support the effectiveness of antipsychotic polypharmacy.[@B17]-[@B19] These studies report clinical observations of enhanced benefit with a lower risk of adverse effects when antipsychotic polypharmacy is applied.[@B17],[@B20]

The present study describes the changes in prescription patterns for patients diagnosed with schizophrenia from 2001 to 2008. We focused on recent trends toward broad-based polypharmacy including an increase in combination of antipsychotics with a variety of other antipsychotics, benzodiazepines, anticholinergics, and mood-stabilizing agents and observed the characteristics of individual antipsychotics. Also, our study shows the trends in the prescription of antipsychotics in clinical practice in a Korean general hospital psychiatric unit.

METHODS
=======

Study Design
------------

This retrospective study reviews the psychotropic drugs prescribed at the time of discharge in patients diagnosed as having schizophrenia (DSM-IV criteria) who entered a psychiatric unit of a Korean general hospital from 2001 to 2008. The patients who were suspected to have schizoaffective disorder or an organic mental disorder were excluded. The prescription of psychotropic drugs at the time of discharge was analyzed in all 467 patients. Antipsychotics (type of drug and dose), benzodiazepines, anticholinergic drugs, and mood stabilizers were included in this study and prescribed by four psychiatrists from 2001 to 2008. In addition, sociodemographic and other clinical variables were collected: age, sex, duration of illness, initial global assessment of functioning (GAF) scores on admission, and length of hospital stay. Informed consent was waived because it was an observation study and not related to any experimental use of drugs on humans.

Data Analysis
-------------

Analysis was carried out using SPSS version 15.0. (SPSS Inc., Chicago, NJ, USA) Independent-t test or chi-square tests were used and *p*\<0.05 was set as the level of statistical significance ([Table 1](#T1){ref-type="table"}).

RESULTS
=======

Demographic Characteristics of the Patients
-------------------------------------------

A total of 467 patients were selected from 2001 to 2008. There were more female (54.8%) patients than male (45.2%) patients. Both in the antipsychotic monotherapy group and the overall psychotropic polypharmacy group, there were more female patients (53.7% and 55.7%) than male patients (46.3% and 44.3%), but the differences were not statistically significant. The mean age of patients in this study was 32.5 years and there were no significant difference between the two groups (32.9 years in the monotherapy group and 32.2 years in the polypharmacy group). In relation to the mean length of hospital stay and mean initial GAF scores on admission, statistically significant differences were not detected between both groups. However, patients in the polypharmacy group had a statistically significant longer duration of illness than patients in the antipsychotic monotherapy group (*p*=0.003) ([Table 1](#T1){ref-type="table"}).

Monotherapy vs. Polypharmacy with Antipsychotics
------------------------------------------------

Of the 467 patients in this study, 205 (43.9%) were discharged with 1 antipsychotic drug. The rest, 262 (56.1%), of the patients was discharged with a polypharmacy regimen which included antipsychotic polypharmacy and a combination of antipsychotics with other psychotropic medicines such as anticholinergics, benzodiazepines, and mood stabilizers ([Table 2](#T2){ref-type="table"}). In 2001, of the 79 patients, 53 (67.1%) were discharged with 1 antipsychotic drug, and 26 (32.9%) were discharged with a polypharmacy regimen. The ratio of patients discharged with a polypharmacy regimen was increased in 2008; 15 patients (36.6%) in the monotherapy group and 26 patients (63.4%) in the polypharmacy group. Of the 467 patients of this study, 42 (9%) received two or more antipsychotic drugs ([Table 2](#T2){ref-type="table"}). The proportion of patients who were discharged with two or more antipsychotic drugs increased in recent years; there were 7 patients (9%) in 2001, 11 patients (18%) in 2006, and 8 patients (20%) in 2008. The most frequent combination of antipsychotics was clozapine and aripiprazole (n=6), followed by clozapine and amisulpride (n=5), and risperidone and olanzapine (n=5).

Changes of Antipsychotics Prescription
--------------------------------------

The most frequently prescribed antipsychotic medication in 2001 was olanzapine (n=25) with or without other psychotropic agents and the second was risperidone (n=21). The most frequently prescribed antipsychotic was risperidone (n=24) followed by olanzapine (n=18) in 2002, risperidone (n=28) and olanzapine (n=16) in 2003, and amisulpride (n=25) and risperidone (n=13) in 2004. The prescription of aripiprazole was increased from 2005, the most frequent prescription of antipsychotic medication in 2005 being aripiprazole (n=19) with or without other psychotropic agents. In this study, the most frequently used antipsychotics were aripiprazole (n=13) and risperidone (n=13) in 2006, aripiprazole (n=12) and quetiapine (n=10) in 2007, and olanzapine (n=10) and aripiprazole (n=9) in 2008.

Characteristics of Polypharmacy
-------------------------------

In the case of the patients discharged with amisulpride, 16 (36.4%) of the 44 received amisulpride only, and 28 (63.6%) of the 44 were prescribed another antipsychotic drug or other psychotropic medicine in addition to amisulpride. 20% of patients who were discharged with amisulpride were also prescribed another antipsychotic drug in combination and 32% of patients received anticholinergics in addition to amisulpride. A total of 81.4% (57/70) of the patients discharged with aripiprazole received it in a regimen of polypharmacy. In this case, 21% of patients were prescribed additional antipsychotics and 59% of them were also prescribed benzodiazepines with aripiprazole which showed the most frequent prescription of benzodiazepines compared to other antipsychotic drugs. Of the patients who were treated with clozapine, 44.8% (26/58) were prescribed it in a regimen of antipsychotic monotherapy, and 55.2% (32/58) were discharged with the polypharmacy regimen. In the case of the patients discharged with clozapine, 22.4% of patients received another antipsychotic drug. Patients who received olanzapine were divided equally in the antipsychotic monotherapy group and the polypharmacy group. 16.7% (17/102) of the patients who were prescribed olanzapine also received mood stabilizers. In the case of the patients discharged with quetiapine, more patients (51.9%, 27/52) were treated with the monotherapeutic approach than the polypharmacy (48.1%), and the proportion of additional anticholinergics prescriptions were lower (7.7%) than other antipsychotic drugs. A total of 62.1% (82/132) of the patients discharged with risperidone had it in a regimen of polypharmacy. In this case, 39.4% of patients were also prescribed an anticholinergic drug more frequently than other antipsychotic drugs. Of the patients who received ziprasidone, 36.0% (9/25) of the patients were prescribed in the antipsychotic monotherapy and the rest (16/25) received polypharmacy. In the ziprasidone prescription group, two different antipsychotic drugs were prescribed concurrently in 12.0% of the cases. In the case of the patients discharged with typical antipsychotics, 13 (92.9%) of the 14 received it in a regimen of polypharmacy. The combinations of two different typical antipsychotics were prescribed in 2 cases (14.3%), and combinations of typical and atypical antipsychotics were prescribed in 9 cases (64.3%).

In relation to the mean dose of all antipsychotic drugs at time of discharge, statistically significant differences were not detected between both monotherapy and polypharmacy groups ([Table 3](#T3){ref-type="table"}).

Prescription Patterns of Other Psychotropic Medicines
-----------------------------------------------------

A total of 22.1% (103/467) of the patients were prescribed anticholinergics in addition to the antipsychotics. [Table 2](#T2){ref-type="table"} shows changes in frequency of the prescription of anticholinergics from 2001 to 2008. 12 patients (15.2%) were discharged with anticholinergics in addition to the antipsychotics in 2001; 17 patients (29.8%) in 2004, and 10 patients (24.4%) in 2008. A total of 34.3% (160/467) of the patients were discharged with benzodiazepines adjunctively to the antipsychotics. In 2005, the highest proportion (72.1%) of the patients (31/43) was discharged with adjunctive benzodiazepines compared to 11.4% of the patients (9/79) in 2001 and 46.3% of the patients (19/41) in 2008. The combination of antipsychotic drugs and mood stabilizers was prescribed in 46 patients (9.9%) from 2001 to 2008. Adjunctive prescription of mood stabilizers with antipsychotics was increased from 6.3% (5/79) in 2001 to 22.0% (9/41) in 2008 ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

The main finding of this study is the increasing trend toward polypharmacy with antipsychotics and other psychotropic medicine in our psychiatric unit of brief hospitalization during the period 2001 to 2008. This trend towards polypharmacy may reflect availability of a growing number of pharmacologically varied drugs to resolve the severe symptoms or treatment unresponsiveness. In this study, 9.0% of the patients with schizophrenia had a regimen of antipsychotic polypharmacy. The frequency of antipsychotic polypharmacy in this study was less than other studies made in hospitalized schizophrenic patients. The rate of antipsychotic polypharmacy was 45.7% in a sample of more than 2000 patients in a study conducted in 6 Asian countries by Sim et al.,[@B16] 57% in a study conducted in the United States by Faries et al.,[@B5] and 69% in a study by Ito et al. in Japan.[@B21] Our finding that antipsychotic polypharmacy increased from 2001 to 2008 is comparable to the study conducted in Korea by Kim et al.[@B4] which demonstrated that patients prescribed with more than two kinds of antipsychotics were 7 of 96 (7.2%) in 1997, and 12 of 72 (16.7%) in 2003. According to Stahl and Grady,[@B22] there are two circumstances which necessitate antipsychotic polypharmacy, for instance, during cross-titration of two antipsychotics or as needed for breakthrough symptoms. In both instances, it is recommended to return to antipsychotic monotherapy as soon as the situation is stabilized. However, the simultaneous use of two antipsychotics occurs frequently in clinical practice, and effectiveness of antipsychotic polypharmacy has been reported.[@B23],[@B24]

Centorrino et al.,[@B25] reported that the median total final antipsychotic dose was 78% higher for those receiving antipsychotic polypharmacy versus monotherapy. Also, they found that median length of stay in the hospital was 55% longer for polypharmacy group. In this sample of 467 patients hospitalized from 2001 to 2008, mean length of hospital stay and doses of antipsychotic drugs did not statistically differ between polypharmacy and antipsychotic monotherapy groups. However, in this study, polypharmacy subjects had statistically significant longer duration of illness compared to antipsychotic monotherapy subjects (*p*=0.003). The findings suggest that longer duration of illness in the polypharmacy group may represent a more severely ill population and decreased medication responsiveness that may tend to encourage use of multiple psychotropic agents. Still, the empirical evidence supporting the superior effectiveness including safety and tolerability of antipsychotic polypharmacy is limited.[@B26],[@B27]

According to the study conducted by Shinfuku et al. in 2008,[@B27] 46.7% of cases received a multiple number of antipsychotics while 40.7% received the combination of typical and atypical antipsychotics. The study conducted in Korea also demonstrated that the use of more than 1 antipsychotic was usually took the form of a combination of an atypical and a typical antipsychotic.[@B4] However, in this study, 9 (21.4%) of 42 patients who were prescribed in the antipsychotic polypharmacy were released with a combination of an atypical and a typical antipsychotic drug, and 31 (73.8%) of 42 patients were prescribed combinations of two atypical antipsychotics. Also, in this study, 14 of the 467 patients were prescribed with typical antipsychotics at a lower frequency compared to other studies. Although comparing the different studies is difficult because of the heterogeneity of the samples (countries with different health-care system, inpatients vs. out-patients, acute vs. chronic, etc.), the less frequent prescription of typical antipsychotics demonstrates that clinicians place more importance on the schizophrenic patient\'s quality of life, especially physical well-being and improvement of negative symptoms, than was the case in the past.

Kim et al. found that patients prescribed antipsychotics and mood stabilizers to manage patient\'s aggression, violence, and mood instability increased over time with 9 (9.3%) in 1997 and 18 (25%) in 2003 in a study conducted in one Korean university hospital.[@B4] A 4-week, double-blind, randomized, multicenter study assessed the use of valproic acid combined with olanzapine or risperidone in patients with acute schizophrenia; improvement on the PANSS positive subscale was significantly greater with combination treatment throughout the study.[@B28] In this study, patients prescribed with antipsychotics and mood stabilizer were 5 (6.3%) in 2001 and 9 (22.0%) in 2008. The results of the present study show that there have been significant changes in the pharmacologic treatment of schizophrenia at our institution between 2001-2004 and 2005-2008. These changes are marked by an increase in the use of psychotropic medications (anticholinergics, benzodiazepines, mood stabilizers) and an increase in the use of multiple antipsychotics. There are certainly many factors contributing to the changes in prescribing patterns. One possibility is that use of new antipsychotics such as aripiprazole or ziprasidone has increased at our institution since 2005. Activating actions of these agents resulting in mild agitation or akathisia were decreased by administering an anticholinergic drug or a benzodiazepine.[@B29],[@B30] Therefore, in this study, increased prescription of aripiprazole in 2005 resulted in great use of benzodiazepines (72%) in spite of the lesser frequency of antipsychotic polypharmacy.

There are many limitations to this study, its retrospective nature being one of them. In addition, these results from our institution to other clinical practice might not be generalized. The explicit rationale for choosing specific antipsychotics was not investigated. However, little has been known about the prescription patterns of psychotropic drugs including antipsychotics until recently in Korea. Therefore, randomized clinical trials and innovative approaches are needed to evaluate the effectiveness of antipsychotic prescribing pattern of patients with schizophrenia in Korea.
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SD, standard deviation.

^\*^Significant groups difference at *p*\<0.05.
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